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1  he  stiui\  rcaehe>  ‘^1  the  Ottawa  Kiver  and  lenniilc  t  'leek  !l(u)d  plains  coNcred  h\  ilii^ 
teport  extend  140^)  miles  upstream  from  the  Interstate  475  hiiihwa\  hrid^e  overOnawj  kne; 
tt)  the  east  \illaee  iunii  ol  Herkey  on  lenmile  Creek  (Plates  )  atn)  7),  It  includes  2  "4  miles  tU 
lenmile  Creek  Ihrou^'h  Richtield  lownship.  6.04  thrmigli  Svhania  Inwnship.  amt  2  IK 
ihroii^lt  the  Cit\  ol  SyKania  to  it  -  confluence  with  North  Oranch  lenmile  Creek  I  rom  ihai 
point,  Ottawa  Kiver  tlows  1.32  miles  through  the  C'ity  ol  Syhania  and  l.^^l  ihrouuh  S\(\am.i 
I  ou  nship  to  the  lower  limit  ol  the  study  area.  I  he  drainage  area  rrihutar\  to  ih  ■  Ottawa  K  *e» 
at  the  Interstate  highwav  bridge  is  125.37  square  miles. 

A  knowledge  ot  tlorid  potential  and  its  hazards  is  an  essentia  I  ingredient  of  com  prehen  si  \  t- 
land  use  planning  and  management  decisions  ct)ncerning  fl(W)d  plain  utilization.  1  he 
information  coniiiined  herein  will  not  only  assist  local  authorities  and  residents  to  better 
understand  the  causes  of  their  flood  problems,  hut  will  also  provide  necessarv  guidance  in 
determining  the  best  use  ot  flood  prone  lands  along  Ottawa  Kiver  and  lenmile  C  reek.  I  he 
report  locuses  attention  on  these  Hood  prone  lands  and  t he irenvir<inmcntal  qualities,  and  then 
value  as  a  natural  resource. 

1  he  purpose  ot  this  study  is  to  collect  and  develop  information  on  past  and  probable  hit  me 
Hoods.  It  will  not  on  I  >  assist  local  authorities  with  future  studies,  planning,  and  action  designed 
to  eliminate  or  reduce  Hood  hazards,  but  will  also  help  to  avoid  tutu  re  damages  likeh  to  he 
associated  with  development  in  flood  plain  areas.  With  it,  development  in  Hood  prone  areas  can 
be  planned  at  elevations  high  enough  ti>  avoid  flood  damages  or  at  least  w  ith  t  uli  reeiyemtion  id 
the  chance  or  hazards  of  Hooding  that  c.xist. 

This  report  is  based  on  hydrological  facts,  historic  flood  data,  and  other  technical 
information  having  a  bearing  on  the  occurrence  and  magnitude  ol  flood  discharges  within  the 
study  area.  Inclitded  are  maps,  profiles,  photographs,  and  cross  sections  which  indicate  tlie 
e.xient  of  Hooding  that  might  occur  in  the  future.  Properly  used,  this  mlornialiim  will  supptui 
sound  flood  plain  management.  Che  maps,  profiles,  and  cross  sectii)ns  indicate  the  depth  ^^\ 
probable  flooding  at  any  location  bv  the  occurrence  of  the  50  vear.  Intermediate  Kcgamal 
(100  year),  or  Standard  Project  Flood. 

Alternative  solutions  to  Hood  problems  are  not  included.  However,  the  reptu  t  providesthe 
basis  lor  turther  sludv  and  planning  on  the  part  of  local  governments  to  arrive  at  solutions 
which  will  minimize  future  Hood  damages.  1  his  can  be  accomplished  bv  local  planning 
programs  which  guide  development  and  land  use  in  the  flood  plain  through  zoning,  huildmg 
codes,  health  regulalitms.  and  other  regulatory  methods.  Pamphlets  and  guides  pertaining  to 
flood  plain  regulations.  Hood  proofing,  and  other  related  aetiims  have  been  prepared  bv  the 
C'orps  of  Engineers.  Ihcy  arc  available  to  slate  agencies,  local  governments,  and  citizens  loi 
planning  and  action  to  reduce  Hood  damage  potential. 

This  repi>rt  was  prepared  for  the  l  oledo  Metropolitan  Area  (3mncil  ol  (iovci  nmenis.  tlu* 
loledo  l.ucas  C  ounty  Plan  Commissions,  the  Maumee  Watershed  C Onservanev  District,  and 
the  Svivania  Municipal  Planning  C  ommission  C  oordination  wasellected  thnnighihe  !  lood 
IMain  Management  Section  ot  the  Division  of  I'lanning,  Ohio  Department  of  Natnial 
Kcst>urees.  Copies  oi  the  report  will  be  made  available  (o  interesled  agencicv  and  individuals 
through  these  org.ini/atfons.  /he  Detroit  J^ivtncl.  (’orps  ol  f  ngmeers.  and  the  I  lood  Plain 
Management  Section  ot  the  Division  ol  Planning.  ( )hio  Department  oi  Natur.il  Kesomee^wil] 
assist  planning  agencies  in  the  interpretation  and  use  ot  the  data  presented,  as  well  a^  tlie 
development  ol  additional  technical  inlormation 


’  J 


BACKGROUND  INFORMATION 


Settlement 

rhc  first  settlers  arrived  in  IK32.  locating  on  the  north  hank  ihe  Ottawa  River,  now  thi 
City  of  Sylvania  Ihe  village  plat  of  Whiteford  was  filed  JuK  11,1  X35,  and  that  of  the  Village  ol 
Sylvania  the  loliowing  year.  In  1S^6.  the  two  villages  were  ( (ins»)lidated  and  incorporated.  In 
Id  10.  the  \  illage  population  was  about  1.000  and  had  grown  to  5,200  in  1060.  at  which  nme 
Sv  Ivania  was  proclaimed  a  citv.  As  of  the  last  census,  the  population  had  more  than  doubled  to 
1 2.000.  I  hat  portion  ot  SyKania  Township  outside  i^f  the  city  h^s  also  exhibited  considerable 
growth  with  the  population  increasing  from  2.000  .  i  I  ’.000  betweer  1920  and  1970. 

The  first  settlers  arrived  in  Richfield  Township  Ma\  locating  near  the  s<iutheast 

corner  ot  the  township  Richfield  is  primarily  an  agricnltura!  townshin  and.  as  such,  has  mu 
grown  as  rapiiil\  as  Ss  ivania.  In  1920.  the  township  population  was  I.OOOand  by  1970  had  onlv 
increased  by  500.  C'onsistent  with  historical  precedent,  both  communities  located  on  the  best 
available  communication  network  of  that  day  -  a  stream  capable  ot  commercial  transport  I  his 
was  done  without  regard  tor  the  potential  Hood  prohl  -ms  of  tod  iv. 

The  Stream  and  Its  V  alley 

The  Ottawa  River  and  its  tributaries  drain  an  area  of  ahr>i}t  P2  square  miles  of  which 
about  125  are  tributary  to  the  downstream  limit  of  the  sliidv  area  as  shown  in  fable  I. 


table  I 


DRAINAGE  AREAS  IN  THE  OTTAWA  RIVER  WATERSHED 

River  Mile, 

Drainage 

abf>ve  mouth 

Area. 

Stream 

Location  of  Ottawa  River 

sq.  mi. 

Ottawa  River 

At  Mouth 

0.0 

172> 

Ottawa  River 

At  Toledo 

1 1  65 

150' 

Ottawa  River 

Below  Sehlicker  Ditch 

16,4 

126  60 

Sehlicker  Ditch 

At  Mouth 

96 

Ottawa  River 

Above  Sehlicker  Ditch 

16.4 

125.74 

Ottawa  River 

At  Downstream  Study  Limit 

I6.X1 

125. .^7 

Ottawa  River 

Below  Harroun  Ditch 

17,7 

122.59 

Harroiin  Ditch 

At  Mouth 

IH 

Ottawa  River 

Above  Harrotin  Ditch 

17.7 

122  41 

Ottawa  River 

At  C'onfluence  of 

1  enmile  Creek  and 

North  Branch  Tenmile  C  reek 

19.95 

120' 

TABLE  1  (Continued) 


River  Mile, 

Drainage 

above  mouth 

Area, 

Stream 

Location 

of  Ottawa  River 

sq.  mi. 

North  Branch  of 

At  C'onlluence  with 

lenmile  Creek 

l  enmile  Creek 

19.95 

39.3' 

Icruiule  Creek 

At  Co  n  Hue  nee  with  North 

Branch  lenmile  Creek 

19.95 

80.7 

Icnntile  Creek 

Below  Heath  Ditch 

20.24 

80.43 

Heath  Ditch 

At  Mouth 

20.24 

.81 

I  eniiulc  C'reek 

Above  Heath  Ditch 

20.24 

79.62 

1  eunolc  Creek 

Below  Schrciber  Ditch 

21.98 

76.25 

Schrciber  Ditch 

At  Mouth 

21.98 

3.04 

Iciunile  C'reek 

Above  Schrciber  Ditch 

21.98 

73.21 

lenimie  C  reek 

Below  Comstock  and 

Smith  Ditch 

24.23 

71.08 

(\)nistock  and 

Siniih  Ditch 

At  Mouth 

24.23 

4.04 

1  cnimie  C'reek 

Above  Ci>mslock  and 

Smith  Ditch 

24.23 

67.04 

1  cninilc  C  reek 

Below  Prairie  Ditch 

26.1 

64.40' 

Hrairi  -  Duch 

At  Mouth 

26.1 

17.6' 

1 V. rji'-ut  C'icck 

Above  Prairie  Ditch 

26.1 

46.8' 

Icnniilc  C'reek 

Below  Smith  Ditch 

26.38 

46,72 

Sniiih  Ditch 

At  Mimth 

26.38 

1.68 

leriinile  (  lock 

Above  Smith  Ditch 

26.38 

45.04 

1  on  mile  C'reek 

Below  Butler  Ditch 

27.88 

43.35 

BuHc’  DUl li 

At  Mouth 

27.88 

1.99 

loan; lie  Creek 

Above  Butler  Ditch 

27.88 

41.36 

lerinnle  C'lcek 

Below  RobiTP:  !>.(ch 

30.3 

37.76 

Kobcris  Ditch 

At  Mouth 

30.3 

1.85 

Icniniie  C  reek 

Above  Roberts  Ditch 

30.3 

35.91 

Iciuiule  C'reek 

At  I'psiream  Study  l  imit 

30.9 

35.55 

I  ficsc  areas  are  from  ''Dratnaize  Areas  of  Ohio  Streams,  Supplement  to  Gazetteer  of  Ohio  Streams" 
prepared  h\  the  IJ  S.  Geological  Surve\  in  cooperation  with  the  Ohio  Department  of  Natural 
Kesouices.  Ohio  Water  Plan  Inventory,  Report  i2a.  1967.  All  other  values  were  determined  as  a  part  of 
this  Hood  plain  information  study. 


Icnniilc  Creek  It.xii  itie  upNircani  siud\  liniii  .1  "1  "  soiilheasi.  e.rt 

and  then  iioriheaNi  iium  S\Kania  where  Nurtii  firaneli  leinnile  (  leck  e»'.iers,  I  heir  ecnillueiU  v 

tornis  llie  a  Ri\er  whii-h  Hdws  in  a  sontfieasterK  direei  ion  :i>  1  he  dou  nsiream  liniii  i>l  \  he 

sliid\  area.  IheOliaua  K'\  t  \^aler.shed  is  bounded  h\  the  K )' e:  Kaisin  basin  t>n  the  noil fi  and 
b\  the  Maumee  Kner  h  i  in  an  tlie  south. 

i  here  is  a  dramaiie  ehanee  in  tfie  lopograptn  troni  ilu  uu^er  to  the  uppei  limit  id  liie  siuth 
area.  \t  the  'ower  limit  and  iluouehout  the  Cits  ol  S\l\ama.  ()ilawa  Ki\ei  llows  in  a  vs--  , 
detined  valle\  while  the  upstieam  portion  ol  lenmile  Creek  I  lows  through  tlai  lands  whieti  .iie 
t\pieal  td  the  lake  plains  o*  the  eentral  lowlands  pInsiogiMpfm  piosinee.  I  his  ditlerenee  is 
illustrated  b\  the  erow  x  \!mns  at  the  end  ol  the  reiiort. 

Over  their  totald  l.h  imie  lengtii.  ( )tlawa  Koer  and  1  emnde  (  reek  rise  Irom  an  elevation  .d 

57d  at  the  moutl'  ol  Oiiawa  River  in  \orth  Maumee  Bav  to  an  elevation  ol  at  tfie  stuiree  oi 

lenmile  Creek,  lor  an  average  gradient  ol  4  leel  per  mile.  W  ithin  the  siudv  area,  however,  ilu 
river  rises  S7  d  teet  1 1 0111  in  elevation  ol  544.7  to  bS2.()  at  tlie  slow  nsire.im  and  upstream  studv 
limits,  respeeiiv e'v ,  lor  an  average  gradient  ol  b.2  leet  per  mile  over  the  studv  limit  1  lieie  n  .1 
distinet  ehanee  in  ^ti  earn  gradient  near  river  mile  22  as  show  n  on  the  Hood  prol  lies  at  the  end  td 
the  report.  (  pstream  ol  this  p<vint.  the  gradient  is  4.. Meet  per  mile,  which  is  approx imatelv  the 
same  as  the  overall  grasiieni  I  downstream  ot  river  mile  22.  however,  the  gradient  increases  lu 
4.4  leet  per  mile 

The  rather  abrupt  change  in  stream  gradients  is  sigmlicani  with  respect  to  streani 
velocities.  1  hese  can  be  so  increased  as  to  cause  torces  great  enoueh  to  subiect  m  bam/ed  areas 
to  the  increased  danger  ot  structural  as  well  as  ordinarv  water  diimage  Where  rii>ws  are 
impeded,  particiiiai  1\  at  existing  bridges.  t'UxMed  outlines  are  shown  to  Ian  out  in  a  rathei 
dramatic  manner  because  ot  Obstructed  Hood  waters.  The  area  id  inundation  would  be-'*^''' 
eti larged  with  an  accumulation  id  ice  or  debris  at  the  bridge  openings 

Development  in  the  Flood  Plain 

J  he  Hotuled  areas  examined  in  this  report  are  shi>wn  on  the  six  sheets.  Plates  7  througli  N 
I  he\  are  mostlv  pasture,  larmland,  and  wooded  aieas.  with  onlv  .1  small  ami>unt  ot  industrial, 
ciunmercial.  and  residential  development.  I’articularly  signilicant  is  the  development  ot 
highwav  and  railroad  s\ stems  throughout  this  area.  Overall.  2^  bndees  eross  the  14  t)4  mile 
reach  ot  Ottawa  River  and  I  enmile  ('reek  covered  bv  this  report  I  heellect  ot  tliese  bridges  on 
Hooding  is  described  in  the  next  part. 


MOOD  sm  A  I  ION 


Data  Stnircfs  and  Kt*inrds 

C'uticniK  ilicic  aic  iin  Nticani  gauinn  suiiions  in  ihc  uatci'hctl  In  \1aicli.  a  uiil- 

uciiiht  ua^  insla  lk\l  on  u  hat  uas  then  called  I  eitinile  (  reek  al  llu- Seeoi  KoaO  iindee  ni 

I  oledo  In  \pril  lliat  same  sear,  a  ssalet  staize  leeordei  ssas  insialled  at  the  same  hteati^m 
\1  eaNUiemettis  at  this  site  were  diseoniinued  alter  September.  bUs  Aetiial  rainlaH  seivii^ 
measureil  hai  ee  ai  ll  is  u:ii:e  liU'  1I;hk1s  tim me  Mas .  !  aiul  Inne.  194  .  sseie  eomp.ned 
aeaiiist  results  o*  eomprited  diseharees  used  m  this  report  I  lie  results  eompared  reason. ihle 
ssell 

In  aiklituin  to  these  stream  eaetne  records,  tlales  and  heieitts  ol  past  I  loods  sseie  pi  o\  ided 
bs  tile  I  ueas  (  ounts  1  nitirieei.  and  pliotoeraphs  ot  a  past  Hood  ssete  prosided  b\  a  KiehlieUI 
lossnsfup  liiisice  I  >esei  ipt  ions  ot  tUmds  are  based  on  researeli  nessspapei  ides. 

Base  maps  prepa red  li>r  tins  report  ssere  enlareed  1  r om  por i ions  o!  I  S.  (leoloeieai  Sms es 
s|iiadranule  sheets  entitled.  "Sslsania.  Ohio  Mrcli..”  datesl  I96.>  and  "Ikukes.  Ohio  Mieli 
dated  19bb  W  here  as  iilable.  tsso  toot  eonts>ur  mapscsl  the  (  its  ol  Ss  Isania  ssere  used  as  a  euuie 
to  piiuide  a  more  aeeuiate  delinalion  o\  tUmd  limits,  I  hese  maps  were  prepared  m  March. 
|97()  C  hannel  cross  sections  and  bridge  dalti  were  obtained  Irorii  held  siirsess. 

Mood  Season  and  Mood  (  haracteristics 

\\  iihm  tile  stusls  area,  preetprlatism  is  ni>rmall\  abunda nt  and  ssell  d istributed  thianigltoiit 
the  sear.  Shossers  and  tliunderstornis  account  lor  nu>st  ol  the  rainlall  during  summer  and 
spring.  I  hunder storms  occur  on  .ibout  40  dass  each  seat,  insist  ol  sshicii  occur  during  the 
months  ol  April  through  August.  Depeiulmg  on  their  intensils  arul  duration,  these 
thunderstorms  mas  cause  Hooding. 

Altlunigh  most  precipitation  during  tlte  ss  inter  months  comes  m  the  lorm  ol  rain,  snoss  lall 
aserages  30  indies  and  is  distributed  througiuuit  the  months  ol  Nos  ember  through  March 
(icneralls.  the  crucial  tUmd  periods  occur  as  a  result  ot  heass  ssintet  and  spring  r.iins  coupled 
ssith  siiuss  melt. 

Kactors  .\ffeeting  Mooding  and  Its  Impact 

Obstructions  to  flood  flows  -  Natural  obsi ructions  to  I lootl  Hoss s  include  trees,  brush,  and 
other  segetation  gross  mg  aUmg  the  stream  banks  in  t  lie  Hood  plain.  Man  made  encroacliments 
.md  conslrieiions  such  as  dams,  bridges,  tlosulssalls.  lesees,  and  higlusas  and  railioasi 
embankments  can  also  create  more  extensise  Hooding  than  ssould  otherwise  occur.  Six  ol  the 
2^  bridges  that  cross  the  I  !ood  plains  ot  Ottassa  Riser  and  1  enmile  Cheek  ss  iihm  the  studs  limits 
are  shown  on  I  igures  I  and  2.  C'urrentls.  local  authorities  has e  pi. ms  to  replace  flarr(>un  Road 
brulge  at  risei  mile  1 9  bN  and  firint  Roatl  bridge  at  riser  mile  2  V().^  along  then  piesent 
.ihgnmetil.  1  he  proliles  .iml  Hooded  area  maps  and  bridge  data  are  based  on  the  existing 
sttuetures  .md  do  not  lellect  the  proposetl  impros ements. 


\t  th.it  time,  the  stream  was  c. tiles!  I  enmile  (  leek  li  om  North  M.iiimee  Has  to  its  he.ulwaiets 
I  he  eiiriem  n.ime  i''  ( )tt.iwa  Risei  Horn  N»iiih  Maumee  Has  to  the  sontluence  ol  I  enmile  (  leek 
anil  North  Hr.meh  1  enmile  (  reek 
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I  lie  liKatiiin  ol  each  tit  ihese  27  hrid^es  is  shuvsn  on  the  proliles  at  the  end  til  the  report 
I  he  sliarp  drop  tir  "stair  step"  elleet  is  the  result  ol  eneroaehnient  h\  the  bridges  and  their 
road\\a\  embankments  aeross  the  lUiod  plain.  The  magnitude  o!  this  drtip  is  an  indication  ot 
tile  abilits  or  inability  ol  the  structure  to  pass  the  Hood  discharges  under  consideration.  1  he 
abNence  til  these  structures  wtuild  have  resulted  m  a  relati\el\  smooth  sloping  line  lor  each 
IKhhI. 

I  he  elevations  on  the  proliles  have  been  translated  into  Hooded  areas  on  IMates  through 
N  I  pstream  ol  each  bridge,  the  outline  ol  the  Hooded  area  Ians  out  as  a  result  ol  the  restriction 
to  How.  1  he  degree  to  which  this  lanning  out  takes  place  depends  a  great  deal  upon  both  the 
topographv  and  the  magnitude  ol  the  drop  shown  on  the  proliles  at  each  bridge. 

No  other  signilicant  structural  obstructions  to  Hood  How  are  located  within  the  studv 
reach.  1  he  proliles  and  Hooded  areas  are  predicated  upon  bridge  openings  remaining  tree  ol 
t>bNlriiclions.  However,  it  is  possible  lor  Hoating  material  to  catch  on  bridge  piers  and  low  steel 
which  vsould  block  the  vvaterwav  openings  or  clog  overbanks  in  wooded  areas.  Similarlv.  in 
winter  months,  ice  jams  in  the  river  could  occur  which  would  clog  the  channels  and  bridge 
openings.  Both  ol  these  events  would  tend  to  raise  the  Hood  elevations  a btive  that  sluiwn  m  the 
proliles.  thus  exaggerating  the  drop  in  the  profiles  and  the  tanning  out  ol  the  Hooded  areas. 

Flood  damage  prevention  measures  -  l:\ecullve  Order  11296  requires  that  all  lederal 
tigencies  directly  res  pirns  ible  lor  the  construction  ol  lederal  facilities,  evaluate  Hood  hazards 
when  planning  the  location  ol  new  facilities.  In  addition,  this  order  requires  the  lederal  agencies 
responsible  for  administering  lederal  grants,  loans  or  mortgage  insurance  programs  evaluate 
Hood  hazards  m  order  to  minimize  potential  Hood  damage  and  the  need  for  possible  future 
IcderaJ  e  \  pen  Jj  lures  lor  flood  pro  I  eel  ion  and  floi'd  disaster  relief. 

t  he  Ohio  Department  of  Natural  Resources  in  concert  with  the  Corps  of  Engineers  has 
developed  Hood  plain  management  criteria  defining  the  minimum  requirements  for  an  effective 
regulatory  program.  These  are  consistent  with  the  requirements  of  the  National  Flood 
Insurance  Program  and  Federal  E:.\ecutive  Order  11296  for  other  federal  programs  and 
agencies.  State  agencies  are  required  to  com  ply  with  such  criteria  which  discourage  the  location 
of  structures  in  the  Hoodway ,  as  well  as  prescribed  limitations  when  developing  in  the  Hood  way 
I  ringe. 

As  state  coordinating  agency  ,  the  Department  of  Natural  Resources  also  participates  in 
the  Hood  plain  management  activities  w  ith  other  agencies  of  the  federal  government  other  than 
the  corps  of  fmgineers.  In  that  capacity,  it  administers  the  National  Flood  Insurance  and 
Federal  Open  Space  (i rants  programs  which  have  application  to  Hood  plain  management 
objectives. 

In  Ohio,  the  power  to  adopt  and  enlorce  zoning  regulations  is  delegated  to  political 
subdivisions.  The  enabling  statutes  are  within  C'hapters  30.^.  519,  and  71  of  the  Ohio  Revised 
C  ode. 

In  the  City  of  Sy  Kama.  Ordinance  No.  31-74  was  passed  on  ,lune  17.  1974.  I  his  ordinance 
requires  that  prior  to  construction  or  subdivision  a  permit  be  obtained  Irom  the  I  ocal  I  lood 
I’lam  Administrator.  The  administrator  is  responsible  tor  reviewing  peimit  applications  to 
tissure  compliance  with  the  tollowing  provisions  ot  the  ordinances 


I'i'tnut  \pfyfU  ations  for  \e\\  Con.sirut  fton  to  Suhstamial  fniffrovenicnt  ft* 
/•.V/S////1:  .\iroi  lores.  Permit  applications  for  new  r  r  substantial  improvemefu 
eonstnu  fitot  {ou  ltulin^  prefahrieateJ  and  mi>hde  homes)  within  Sf>ei  tal  f  itonf 
Hazard  Areas  shall  he  reviewed  to  assure  that  the  [proposed  eonstriu  nt>n  (at  is 
pnftCi  led  ay  a  in  St  flood  damaye.  (h)  Ls  desiyned  and  amhored  to  prevent  flotaritoi. 
eollaffse.  ’>y  lateral  movement  of  the  structure.  (i  )  uses  eifnstruetum  materials  ami 
utility  CLpiipnu-m  that  are  resistant  to  flood  damaye.  and  (d)  uses  eonsiruetion 
methods  anil  prct  rices  that  will  minimize  flood  damaye 

"2.  A  2  Suhiltvision  Proposals  and  Other  \<'i^  Development  .Applications. 
Subdivision  and  other  nesv  development  profuisals  located  within  the  identified 
Special  I  loml  Hazard  Areas  shall  he  reviewed  to  assure  that  (a)  all  such  proposals  arc 
ionsisicnt  w  ith  the  need  to  minimize  fUmd damaye.  (h)all public  utilities  and  fai  ihties 
sui  h  as  sewer,  yas.  electrical,  ami  w  ater  systems  arc  locaieil.  elevated,  and  constructed 
ro  minimize  Of  eliminate  flood  damaye,  and  (c }  adequate  drainaye  is  provided  so  as  to 
reduce  evpiysure  t<f  flood  hazards. 

‘'2.AA  \f’n  of  Replacement  M  ater  Supply  and  Sanitary  Sew  aye  S\  siem 
Afyplii  anons.  Applications  for  new  or  replacement  water  supply  and  sanitary  sewer 
systems  located  within  identified  Special  Flood  Hazard  .Areas  shall  be  desiyned  to 
minimize  or  eliminate  infiltration  of  flood  waters  into  the  systems  and  di  si  ha  ryes 
fri>m  the  systems  into  flood  w  aters.  On-site  waste  disf)osal systems  shall  be  locate<l  so 
as  to  avoid  impairment  of  them  or  contamination  from  them  dunny  floodiny.” 

Hood  warning  and  forecasting  service  -  Al{ht)ug/i  forecasts  arc  no!  r7?adc  /or  the 

Ottawa  Ri\er.  the  study  limits  are  well  within  the  range  ot  the  weather  surveilianee  radar  at 
Detroit.  I  he  1  oledt>  weather  service  ollice  issues  local  Hash  tlood  warnings  lor  areas  ot  hea\> 
precipitatiim  hy  teletype.  Subscrihers  to  the  teletype  serv  ice  can  then  relay  this  inlormatuui  to 
the  local  cui/ens. 


PAST  FLOODS 


Flood  Records 

I  here  arc  no  stream  gaging  stations  v\ithin  the  study  area  on  either  the  Ottawa  River  or 
lenmile  C  reek  /rom  which  inlormution  on  past  Hoods  could  be  extracied.  A  record  ol  high 
water  marks,  however,  has  been  obtained  from  the  Lucas  County  Engineer  which  gives  some 
perspective  to  the  magnitude  ol  past  Hoods.  1  he  elevations  ol  these  high  water  marks  are  shown 
in  I  able  In  addition,  newspaper  files  have  been  searched  lor  inlormatu)n  concerning  past 
lU^ods. 

Flood  Descriptions 

Although  Hoods  o!  varying  magnitude  have  occurred  on  the  Ottawa  River  and  lenmile 
C  reek,  thev  have  caused  little  damage,  f  his  can  be  attributed  to  the  little  development  in  the 
Hood  plains.  In  Julv  .  195S.  a  summer  storm  caused  Hooding  ol  agricultural  lands  in  the  sludv 
area.  Pictures  ol  this  <1ood  are  shown  on  Figure  3  and  on  the  covei  sheet. 

I  he  Sentinel  Herald  brielly  described  the  Hood  ol  February  10,  1959.  Whitt's  Inn,  which 
used  to  be  located  on  North  Main  Street,  had  two  leet  ol  water  running  in  and  out  the  doors. 
C  arroll  Motor  Sales,  located  at  the  loot  ot  South  Main  Street  hill,  also  had  two  leet  ol  water  m 
the  basement. 

7  he  Sy/vania  Sentinel  indicated  that  the  S>  Ivarna  area  was  spared  rnafor  Hooding  by  the 
luly  4.  1969  storm.  Photographs  in  the  paper  showed  Hooding  over  Harroun  Road  near 
1  enniile  ('reek. 
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TABLF  2 

HIGH  WATER  MARKS 


Miles  Above 

Elevation, 

feet  (Lucas  County  Datum)* 

Mouth  of 

May  7, 

February  10, 

Bridge 

Ottawa 

1973 

1933 

1959 

1961 

Identifications 

River 

Flood 

Flood 

Flood 

Flood 

OTTAW  A  RIVER 

SvUanui  Avenue 

16.91 

607.15 

6().V48 

602,91 

602.50 

Suirbrjdi’e  Road 

17.65 

llarronn  Road 

19. 6S 

624.70 

622.60 

622,42 

621.70 

TENMILE  CREEK 


Silica  Drive 

20.4.^ 

6.72. 2S 

634.61 

633.80 

Bnnt  Ri>ad 

2.V03 

655.70 

655.30 

655.16 

653.90 

Svlvania  Avenue 

24.21 

661.20 

659.18 

658.18 

658.30 

(  entennial  Road 

25.17 

66-7.26 

662.60 

662.77 

662.3 

Herr  Road 

25. 9S 

66K.7I 

667.99 

666.66 

Svlvania  Avenue 

26.i<S 

67  2.. 74 

670.72 

669.08 

669.9 

Bnnt  Road 

2S.50 

6S0.20 

678.72 

678.46 

676.4 

Svlvania  Melaniora  Road 

29.95 

6S7.04 

684.90 

685.16 

684.3 

(  oiiniv  datum  minus  0.492 

Icel  equals  1 

S.  Cieological  Survev 

datum 

luK  4.  196^ 
M944 


Other 

Floods 

606  70- 

654.70’ 

65S.S7’ 

665.  S6^ 


i: 


FI  I  I  RK  FLOODS 


I  (looils  have  been  experienced  in  the  past  oxer  watersheds  ol  other  streams  jn  tile 
general  gcographie  and  physiographic  region  ol  this  studs.  Intense  storms  similar  to  tlu'sc* 
causing  these  Hoods  could  occur  o\er  the  Ottawa  Riser  ssatershed.  It  is  i here! ore.  desirable  in 
determining  liiture  Hoods  tor  this  studs  area  tc)  consider  storms  and  Hoods  that  base  occurred 
in  the  region  oxer  ssatersheds  w  hose  topographs,  ssatershed  cos er.  and  phs steal  character isiics 
are  similar. 

Inlormation  ol  this  nature  has  been  collected  and  complied  m  Hullctin  4.^  lor  streams  m 
Ohio.  Pr(>cedures  described  in  this  publication  were  used  in  deteimming  the  appropriate 
discharge  rates  tor  the  sarious  Hood  Irequencies  under  consideration. 

50-Vear  hrcqiH*ne>  Hood 

I  he  50  Sear  t requeues  Hood  has  a  2  percent  chance  ol  occurring  in  ans  gisen  sear  Since 
the  Hood  represented  bs  this  Irequenes  is  statistically  a  nuue  common  exent  (hancithcf  the 
Intermediate  Reeional  Mood  or  Standard  I’roject  Moods,  the  magnitude  ot  its  Hood  Hosxsas 
shossn  in  iahle  5  is  less.  I’nder  the  physiographic  teaiures  ot  this  ssatershed.  the  50  seai 
trequencs  Hood  Ihuss  represent  about  S6  percent  ol  the  Intermediate  Regional  Mood  Huws. 

I  he  piadilesat  the  end  o\  the  report  illustrate  the  eles  at  ion  ti^  sshicheach  ol  the  Hoods  examined 
is  expected  to  reach  in  relation  to  the  stream  bed  and  lop  ol  bus  bank  elesa lions.  .Msi)  slu>ss  n  on 
these  pro  I  lies  are  the  location  ol  bridges  and  sursesed  cross  sections  I  his  inlormation  can  be 
used  \o  better  locate  problem  areas  ol  particular  interest. 

Intermediate  Regional  Flood 

The  Intermediate  Regional  l  lood  is  delined  as  a  Hood  basing  an  aserage  Irequenes  lu 
probability  ol  occurrence  xd  once  in  100  sears  or  a  llood  that  has  a  1  percent  chaiu'e  ol 
happening  in  any  one  sear  at  a  designated  location.  1  his  is  a  maior  Hood,  although  cxmsidciabls 
less  scsere  than  the  Standard  I’roject  Mox>d.  Within  the  slud>  area,  Hmss  representing  the 
Intermediate  Regional  Mood  are  about  }}  percent  ol  the  Standard  Rroject  Mood.  1  he  pri>liles 
and  areas  Hooded  bs  the  Intermediate  Regixmal  Mood  are  shown  at  the  en  '  ol  the  report 

Standard  Project  Flood 

Onls  in  rare  instances  has  a  specilic  stream  experienced  tlie  largest  Hood  that  is  Iikels  tt> 
occur.  Scsere  as  the  maximum  knosvn  Hood  may  base  been  on  ans  gisen  stream,  it  iscommonls 
agreed  that  a  larger  Hood  can  occur.  I  he  Cb^ps  ol  Lngineers.  in  cox^peration  ssith  the  National 
VN'eather  Sersice.  has  made  comprehensive  studies  and  ms esiigations  based  on  recoids 
experienced  storms  and  Hoods,  With  these,  a  generalized  procedure  li>r  estimating  Ibnxd 
potential  has  been  deseloped  and  used  in  determining  the  Standard  Project  Mood.  It  isilelmed 
as  the  largest  Hood  that  can  be  expected  liaxm  the  most  severe  combination  id  meterological  and 
hvdrnlogical  cotuiitions  that  is  considered  reasonably  characteristic  ol  the  geographical  region 
inxohed.  It  represents  a  reasonable  upper  limit  ol  Hooding.  It  is  mu  practical  tt>  assign  a 
Irequenes  to  the  Standard  Project  Mood  because  ol  the  somewhat  limited  data  as  a  liable.  I  he 
m.ignitude  ol  the  Standard  Project  Mimd  represents  a  recurrence  interval  ssell  in  excess  ot  the 
Intermediate  Regional  Mood.  I  he  pndileand  areas  Hooded  bs  the  Standard  ProiecI  Mood  are 
shins  n  at  the  end  of  the  report. 

"Moods  in  Ohio.  Magnitude  and  I  requenes .  a  supplement  to  Rulletin  32."  bs  I  S  (leologieal 
Surves  in  cooperation  with  the  Division  o(  Water.  Ohio  Department  ol  Natural  Rcsouices, 
April  P^bd 


TABLE  3 
PEAK  FLOWS 


Miles  Above 

Flood  Discharge, 

cfs 

Mouth  of 

Drainage 

50- V  ear 

Intermediate 

Standard 

Ottawa 

Area, 

Frequency 

Regional 

Project 

Location 

River 

sq.  ml. 

Flood 

Flood 

Flood 

OTTAWA  RIVER 

Dtiunstrcam  Study  Limit 

16.XI 

125.57 

5,500 

6.000 

19,000 

\ho\c  Harroun  Ditch 

17.70 

122.41 

5.000 

5.750 

18,000 

TENMILE  C  REEK 

At  Mouth 

1995 

80.7 

5,900 

4,450 

15.700 

Above  Schreiher  Ditch 

2L9K 

75.2! 

3.600 

4,200 

12.800 

Aho\c  Comstock  and  Sharp  Ditch 

24.25 

67.04 

5.550 

5,850 

11.700 

Above  Prairie  Ditch 

26.10 

46.8 

2,700 

5,100 

9.500 

Above  Butler  Ditch 

2'’.KS 

41.56 

2,500 

2,900 

8,700 

Above  Roberts  Ditch 

50.50 

55.91 

2,250 

2,650 

7.900 

I'pstream  Study  l  imit 

50.90 

55.55 

2.250 

2,650 

7.900 

Comparison  ol  the  peak  discharges  expressed  in  cubic  leet  per  second,  shovvn  in  I  able  ^ 
indicates  that  tlte  Standard  Project  Flood  Hows  are  over  three  limes  as  great  as  the  I  niei  mediate 
Regional  Flood  Hows  Computed  profile  elevations  ot  the  Intermediate  Regional  and  Stand. iid 
Project  Floods  are  compared  with  bridge  elevations  in  (able  4 

Hazards  of  Large  Hoods 

The  amount  anti  extent  of  damage  caused  bv  a  fKu)d  depends,  m  general,  upon  the  evtent 
of  develi>nment  in  the  area  flooded,  the  depth  of  fU)oding.  the  vc  loci  tv  ottlt)w,  the  rate  use. 
and  the  duration  (d  flooding.  Deep  tUuidwatei  Howing  at  high  velociiv  and  carrv  ing  tli»ating 
tlebris  could  create  conditions  hazardous  to  persons  and  \ehicles  attempting  to  cross  lloodctl 
areas.  In  general.  Hood  water  ?>  feel  deep  or  more  and  llowingat  a  veioeitv  ot  feel  per  second  or 
more  could  easilv  sweep  an  adult  person  off  his  leet,  thus  creating  definite  danger  t>f  ininrv  or 
drowning.  Water  lines  can  be  ruptured  by  being  exposed  due  to  the  erosive  atMion  ol 
fUvodwaler.  thus  creating  the  possibility  of  contaminated  domestic  water  supplies,  Inundatnvn 
of  roadwavs  can  Hood  sanitary  sewers,  causing  sewage  to  back  up  into  basements.  Fxieiuled 
perit)ds  ot  flooding  not  only  create  severe  hardships  tor  resitients  and  businesses,  hut  also  post 
Hood  structural  and  siinitary  problems.  Swelling,  warping,  and  settling  ot  buildings  and  the 
widespread  distribution  of  pollution*laden  debris  and  silt  cvmlront  all  alleeted  residents 
Isolation  ot  areas  bv  Hood  water  could  create  hazards  m  terms  ot  medical,  tire,  or  law 
e  n f o  r ce m e  n  l  erne rg e  n c i e s . 

Flooded  areas  and  flot)d  damage  -  The  areas  that  wmild  be  flooded  bv  the  Intermediate 
Regional  and  Standard  Project  FHoods  are  shown  on  IMaies  }  through  8.  I  he  Hovided  outlines 
along  the  tributaries  upstream  of  their  contluence  with  the  main  stem  represent  ilie  dead  level 
backwater  Hoivd  elevation  Irom  the  main  stem  river  and  do  not  rcHect  peak  run  oil  eondituvns  ol 
the  tributaries  themselves.  Actual  limits  tvf  the  Hooded  area  on  the  ground  mav  diHei  Ironuliat 
shown,  as  the  5  foot  contour  interval  and  map  scale  do  not  permit  precise  plot  line  id 
boundaries. 

Obstructions  -  I  wenty  seven  bridges  span  Ottawa  River  and  lenmile  C  reek  witlim  the 
study  reach.  Of  the  eight  across  the  Ottawa  River,  six  are  public  and  twiv  arc  pruatc  I  he 
remaining  cross  lenmile  Creek  and  consist  of  13  public  roads,  2  railroads,  and  4  private 
roads.  No  other  significant  structural  obstructions  to  tUvod  Hows  are  Irvcated  within  the  studv 
reach.  As  indicated  under  the  discu.ssion  on  Factors  AHecting  Fhvoding  and  Its  Impact, 
waterway  openings  ol  bridges  may  become  clogged,  thus  increasing  Hoivd  clev  ations.  Since  it  is 
impossible  to  forecast  these  event.s,  it  w'as  assumed  tor  these  flood  determinations  that  all  bridge 
structures  would  stand  and  that  no  clogging  would  occur 

\  elocities  of  flow  -  Water  velocities  during  flocvds  depend  largelv  upon  the  size  and  shape 
ot  the  cross  sections,  theconditiim  ol  the  stream,  and  the  stream  bed  slope,  all  ot  which  varv  dii 
dilterent  streams  and  at  ditferent  locations  on  the  same  stream.  During  an  Iniei mediate 
Regional  Flivod.  velocities  in  the  main  channel  would  range  from  D.X  to  14.3  leet  per  secoml 
Over  bank  velocities  would  generally  be  less  ihan  1.5  leet  per  scciukI.  hut  wivukl  reach  ^  4  leet 
per  second  (  hannel  velocities  during  the  Standard  f^roieet  Flood  would  range  trom  I  I  to 
i^).95  lee!  per  second.  Overbank  velocities  wivuld  generally  be  less  than  2  leet  per  sectnul.  but 
would  reach  4  4  leet  per  second.  I  he  dangers  encountered  as  a  result  ot  high  velocities  joe 
ticscribed  under  the  section.  Hazards  ot  I  arge  F  loods. 

Photographs  of  design  flood  heights  Intermediate  Regional  and  St<iiulaid  I’roieet  Flotui 
levels  readied  at  vaiious  loeatums  in  the  studv  area  are  indicated  on  f  iguies  4  and  ‘v 


TABLF  4 


KLE VATION  DATA 

bkid(;fs  ac  ross  Ottawa  river  and  tenmiee  c  reek  in  syia  ania  and  vicinity,  it t  as 

C  Ol  NTY,  OHIO 


Bridge 

Identirication 


River  Vlile, 
Above  IMouth 
of  Ottawa  River 


Elevation,  feet  (I  .S.G.S.  Datum) 

Intermediate*  Standard* 
Regional  Project 

Stream  Bed'  Eow  Steep  Bridge  Kloor^  Flood  Hood 


Interstate  475 

16. SI 

OTTAWA  RIVER 

594.7 

613.3 

617.3 

607.37 

617  1.^ 

SvKania  Avenue 

)6.91 

593.2 

607.6 

61  1.9 

60S.05 

616  1  ^ 

Siurbndgc  Road 

17.65 

597. S 

612.7 

614.6 

60S. 6! 

61S.33 

Private  Rt>ad 

IS  01 

600,3 

609.5 

6H.3 

61  1.60 

619  22 

Private  Road 

IS. 73 

605.9 

614.5 

616.5 

615.92 

622.17 

I  S  7^  1  \it  Ramp 

19.23 

609  4 

62S.6 

630.1 

6  IS. 64 

626  6.^ 

1  s 

19.2S 

610.2 

627.0 

629.3 

619.63 

631.0'^ 

Harroiin  Road 

19.6S 

613.6 

627.2 

630.4 

623.42 

63  1 .60 

South  Main  Street 

20.15 

TENMIEE  C  REEK 

623.3 

633.3 

63S.1 

630.57 

639.81 

Penn  C  enlral  Railroad 

20.24 

624. S 

647.2-' 

653. 1 

633.10 

640.14 

Silica  Drive 

20.43 

628.2 

638.2^ 

643.9 

637.78 

64"’  90 

Olde  Post  Road 

21.02 

635.6 

645.4 

648.6 

644.68 

650  90 

IVivate  Road 

2624 

637.2 

643.4 

646.4 

648.96 

65.V 

Btniniebrook  Road 

21. S4 

642.2 

653.7 

655.3 

651.39 

65^.05 

Private  Rtnid 

22  24 

643.3 

650.8 

652.6 

654.56 

659.9" 

Brint  Road 

23.03 

645.2 

657.0 

659.0 

65^.83 

662  14 

Svlvania  .Avenue 

24.21 

649.  S 

660. S 

663.1 

660.46 

66T9^ 

1  oledo  Angola  &  Western  R.R. 

24.55 

650.6 

663.1 

666,9 

663.92 

668  5,^ 

(  cntennial  Road 

25.17 

652.2 

666.6 

670.5 

665.00 

0^0.12 

Private  Road 

25.55 

653.4 

664.2 

665.6 

666.40 

26 

Herr  Road 

25. 9S 

654.6 

668.8 

670,4 

66*^.  25 

6"0  "8 

Svlvania  Avenue 

26.  SS 

659.5 

672.5 

674.4 

669.4'? 

6"4.58 

Rrint  Road 

2S,50 

670.0 

680.5 

6S3.I 

677.64 

68(1" 

fVivate  Road 

2K.72 

671.3 

678.6 

680.6 

679,M 

68 1 .64 

kilburn  Road 

29  20 

673.4 

682.1-* 

6S4.6 

683.^5 

685.12 

Svlvania  Metamora  Road 

29  95 

675. S 

688.0^ 

690.5 

685.52 

690  61 

(iibbs  Rt)ad 

30. 3S 

67K.2 

687.2 

6S9.8 

686  81 

691.  V. 

I  lov.itfon  a(  loupoint  in  channel 
Mcvation  at  center  ol  bridge 
T  lev  at  ion  at  upstream  lace  of  bridge 
‘I  levaiion  a!  lop  ol  arch 


lb 


Sturbridkic  Koad  Bridge  ai  rnitc 

1 
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Backnater.  I  lie  rcsulling  highwalcr  surface  upsd.  ani  from  a  dam,  bridge  i)r  (Uher 
obstruetimi  ma  i  ivei  channel  Also,  the  bi)d\  of  relati\el\  si ilUsalers  in  tributaries  or  low  l\ing 
areas  ha\ing  access  to  liic  main  body  of  water. 

C  hannel  or  UaltTcourse.  An  elongated  depression  either  natural  tir  man  made  ha\in,ea 
bed  and  well  defined  banks  varying  in  depth,  width,  and  length,  which  gives  direction  O)  a 
current  of  water  and  is  normally  described  as  a  creek,  stream,  or  river  bed. 

Cross-sectioii.  A  section  taken  transverse  or  at  right  angles  to  the  axis  of  the  channel 
showing  the  depth  of  the  channel  relative  to  the  channel  banks  and  higher  ground. 

Datum.  An  assumed  reference  plane  from  which  elevations  and  depths  are  measured, 
such  as  from  sea  level. 

Klood.  -A  temporarv  overflow  by  a  river,  stream,  ocean,  lake,  or  other  hodv  ol  wak  i  oi 
lands  not  normallv  covered  by  water.  It  does  not  include  the  ponding  of  surface  water  due  to 
inadequate  drainage,  such  as  within  a  development.  It  is  characterized  bv  damaging 
inundation,  backwater  effects  of  surcharging  sewers  and  local  drainage  channels,  and  bv 
unsanitaiv  conditions  within  adjoining  flooded  habilated  area  attributable  to  pollutants, 
debris,  and  water  table. 

FUwwi  (  revl.  Jhe  maximum  stage  or  elevation  reached  by  flood  waters  at  a  given 
location. 

Flood  Peak.  I  he  ma.ximum  instantaneous  discharge  or  V'dume  of  flow  in  cubic  feet  per 
second  passing  a  given  location.  It  usually  occurs  at  or  near  the  time  ol  the  flood  crest. 

Flood  Plain.  1  he  relatively  Pat  area  or  low  lands  covered  by  flood  waters  originating 
with  either  the  adjoining  channel  of  a  water  course,  such  as  a  river  or  stream,  or  a  body  ol 
standing  water,  such  as  an  ocean  or  lake. 

Flood  Profile.  A  graph  showing  the  relationship  of  water  surface  elevation  to  locati4>n 
along  the  stream.  The  latter  is  generally  c.\ pressed  as  distance  above  the  imuith  of  the  stream  in 
miles.  While  it  is  drawn  to  show  surface  elevations  for  the  crest  iif  a  specific  flood,  it  mav  be 
prepared  for  ctinditions  at  any  other  given  time  or  stage. 

Flood  Stage.  The  elevation  at  which  overflow  of  the  natural  stream  hanks  or  bodv  of 
water  occurs. 

Frequency.  I  he  expected  recurrence  interval  for  a  given  si/e  Hood  based  upi>n  long  term 
statistical  probability.  I.argc  floods  are  less  frequent  and  smaller  floods  are  mote  frequent 

(fage.  An  instrument  installed  upstream  from,  but  within  range  of  the  er^^ss  veeiion  tu 
reach  of  the  river  in  question  to  determine  fluctuations  and  stage  with  respect  to  time 

Head  I  .OSS.  The  effect  of  obstructions,  such  as  narrow  bridge  openings,  dams  or 
buildings  that  limit  the  area  through  which  water  must  flow,  raising  the  surtaee  of  water 
upstream  from  the  obstruction. 
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Headwater.  I  lie  uifMii.irics  uhicfi  arc  ihc  sources  oi  siteains 

H>drof^raph.  \  uMpfi  clcnonuu  ihe  discharge  or  siace  t'l  llocc  user  a  period  ol  iiinv 

Intermodiale  Keginiuil  Klond.  A  Mood  ha\ingaii  a\etaue  tree] lie nc\  ol  occurrence  in  the 
order  td  once  in  IlH)  \cais.  although  the  Hood  ma\  occur  in  .in\  '.eat.  It  is  based  on  siatisiu.il 
anaKsis  ot  sircaui  llo\\  tecoials  axailable  lot  the  watershed  and  anaKsis  ol  rainlall  and  i  unnii 
character tstics  m  the  ceneial  region  ot  the  watershed. 

I.eft  Bank.  I  he  hank  ot  the  lelt  side  ol  a  roei.  stream  or  watercourse,  lockine 
dovMistieam 

l  ow  Steel  (iir  t  nderelearance).  See  "t  luletc  learaiii  c  " 

Right  Bank.  I  he  hank  on  the  right  side  o!  the  roet.  stream  or  watercourse,  looking 
dow  n  stream. 

Standard  Project  KIcxhI.  Ihc  Hood  that  ma\  he  expected  Irorn  the  most  se\ete 
ciunhination  ol  meieoroiogic.il  and  hvdrological  condttlon^  that  are  considered  reasonabh 
characteristic  o*  :he  geographical  area  in  which  the  diam.ige  hasin  is  located,  excluding 
extremeU  rare  ci*mbinat  ions.  Peak  discharges  t  or  these  Hoods  are  generalK  *ihout  40  percent  io 
hO  percent  ol  the  Pioh.ihle  Maximum  Fh-ods  Tor  the  same  ha  si  ns.  Such  Hoods,  as  used  h\  the 
(  lups  ol  I  ngineer''.  are  intended  as  pract  ical  expressions  ot  the  decree  ol  protection  that  should 
We  sought  in  \\ie  desicm  ol  Hood  Cfuiirol  works,  the  laihire  ol  which  might  be  disastrous. 

I  nderclearancf.  I  he  lowest  point  ot  a  hndge  or  other  striieliire  o\er  or  across  a  roer. 
stream,  or  waterctuii se  that  limits  the  opening  thr<nigh  which  water  Ih^ws.  I  his  is  relerred  ti> as 
"low  steel"  m  some  regions. 

^^a!^•^^hed.  I  he  .tiea  drained  h\  a  river  oi  rivei  svsiem  I  he  terms  "drainage  hasin"  ami 
"watershed"  .ire  sviu-tivnunis 

U  aU»r-sfagt*  Recorder.  \  tie  vice  lor  producing,  L’raphicallv  oi  otherwise,  a  record  id  the 
rise  ami  tall  vit  a  water  vurlacc  with  respect  ti>  lime. 

\Mre- weight  (tage.  \  river  gage  in  which  a  weight  suspended  i>n  wire  Is  lowered  ti»  the 
water  surface  Itoin  an  overhead  structure.  measure  the  distance  Irom  a  point  ol  kmnvn 
elevation  on  the  sitiicture  to  the  water  surlacc 

\l  rnORITV  AM)  \(  KNOWI  KI)(;MK\IS 

I  Ills  repor!  luis  been  pieparct!  h\  Iturgess  ^  Niple.  I  imilcd  under  the  direction  <»l  ihc 
Dctioil  District  ol  the  I  S.  Armv  (  dipsot  I  ngineeis  m  accoralance  with  thcaulhorilv  granictl 
hv  Section  2()h  ol  the  I  lood  Control  Act  o!  IdM)  ( IM  Sh-4hM  as  amcntleil. 

Assistance  and  cooperation  ol  ledcral.  state,  and  local  agencies  m  suppivmg  iiselul 
mlormation  aic  a pprcciatcvl.  Pictures  ot  the  ,liil\  l  .‘'.  Hood  were  prov  idetl  hv  Mr  /eno 
I  angendericr 
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LEGEND 

OVERFLOW  LIMITS 


standard  RtOJICT  FLOOD 


INTftMiDIATf  RfOlONAL  FlOOO 


M^if.o  asms  ADOVE  isoutn 

s-  CROSS  SECTIONS 

S50  GROUND  ELEVATION  IN  FT.  (U.S.C.S.) 

StA  LEVEL  DATUM  OF  }979 

CONTOUR  INTERVAL  3  FEET 


NOTES 

I.  RASE  TOAOGRAFNIC  MAF  IS  AN  ENLARGED 
SYLVANIA,  OHIO-MICH.  US  GEOLOGICAL 
SURVEY  MAF 

3  LIMITS  OF  OVERFLOW  INDICATED  MAY  VARY 
SOME  FROM  ACTUAL  LOCATION  ON  GROUND 
AS  THE  S  F001  CONTOUR  INTERVAL  AND  MAF 
SCALE  DO  NOT  FERMIT  FRECISE  FLOTTINC 

3  AREAS  OUTSIDE  OVERFLOW  LIMITS  MAY  RE 
SUSJECT  TO  flooding  FROM  LOCAL  RUNOFF 
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NOTES 


1  BAS€  TOPOGRAPHIC  MAP  iS  AN  ENLARGED 
SYtVANlA  OHIO  MICH  JS  GEOlOGlCAl 

SURVEY  MAP 

7  LIMITS  Of  OVERflOW  NOlCATfO  MAr  VARY 
SOME  FROM  ACTUAL  lOCAT  ON  ON  GROUND 
AS  THE  5  fOOT  CONTOUR  NTtRVAi  AND  MAP 
SCALE  DO  NOT  PERMIT  PRECISE  »lOTTiNG 

3  AREAS  OUTSIDE  OVERFLOW  LIMITS  MAY  BE 
SUBJECT  TO  FLOODING  FROM  lOCAL  RUNOFF 
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INTfRMEOIATE  REOIONAl  ElOOD 


OROUNO  ElEVATION  IN  FT.  (U.S.O.S.) 
SEA  LEVEL  DATUM  OF  1*29 

CONTOUR  INTERVAL  S  FEET 
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M  -  ...  iAAa 


CtOSS  SECTIONS 

GIOUNO  EIEVATION  IN  ET.  (U.S.G.S.) 
SEA  lEVEl  DATUM  OF  1979 


CONTOua  INTEIVAl  5  FEET 


3  A9EAS  OUTSIDE  OVEIFIO' 
SUtJECT  TO  FIOOOING  I 


•  *S{  TOPOGRAPHIC  MAP  IS  AN  ENLARGED 
•ERKEV  OHIO  -  MICH  US  GEOLOGICAL 
SURVEY  MAP 

LIMITS  OE  OVERELOWT  INDICATED  MAY  VARY 
SOME  EROM  ACTUAL  LOCATION  ON  GROUND 
AS  THE  S  EOOT  CONTOUR  INTERVAL  AND  MAP| 
SCALE  DO  NOT  PERMIT  PRECISE  PLOTTING 

ARIAS  OUTSIDE  OVERELOW  LIMITS  MAY  RE 
SURJECT  TO  ElOODING  EROM  LOCAL  RUNOEE 
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.  2 _ 1000 _ 1000 


LEGEND 

OVERFLOW  LIMITS 

■■ 

STANDARD  PROJECT  FLOOD 

CID 

INTERMEDIATE  REGIONAL  FLOOD 

M^37.0 

MILES  AtOVE  MOUTH 

CROSS  SECTIONS 

675 

GROUND  ELEVATION  IN  FT.  (U.S.G.S.) 
SEA  LEVEL  DATUM  OF  IP2R 

CONTOUR  INTERVAL  5  FEET 

NOTES 

I  tASI  TOPOGRAPHIC  MAP  IS  AN  iNLARGID 
•ERKfY,  OHIO  -  MICH.  US.  GEOLOG  I  CAL 
SURVEY  MAP. 

a.  LIMITS  OF  OVERFLOW  INDICATED  MAT  VARY 
SOME  FROM  ACTUAL  LOCATION  ON  GROUND 
AS  THE  S  FOOT  CONTOUR  INTERVAL  AND  MAP 
SCALE  DO  NOT  PERMIT  PRECISE  PLOTTING. 

3.  AREAS  OUTSIDE  OVERFLOW  LIMITS  MAY'tE 
SUtJiCT  TO  FLOODING  FROM  LOCAL  RUNOFF. 


Southland 

a 

•  » 

^  .6! 
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LEGEND 

OVERFLOW  LIMITS 

Mi 

STANDARD  PROJfCT  FLOOD 

INTERMEDIATE  REGIONAL  FLOOD 

M-*^30.0 

MILES  ABOVE  MOUTH 

0- 

CROSS  SECTIONS 

€80 

GROUND  ELEVATION  IN  FT.  (U.S.C.S.) 
SEA  LEVEL  DATUM  OF  IVaV 

CONTOUR  INTERVAL  S  FEET 

NOTES 

1.  tASE  TOPOGRAPHIC  MAP  IS  AN  ENLARGED 
BERKEY,  OHIO  •  MICH.  US. GEOLOG  ICAl 
SURVEY  MAP 

7.  LIMITS  OF  OVERFLOW  INDICATED  MAY  VARY 
SOME  FROM  ACTUAL  LOCATION  ON  GROUND 
AS  THE  S  FOOT  CONTOUR  INTERVAL  AND  MAP 
SCALE  DO  NOT  PERMIT  PRECISE  PLOTTING 

3.  AREAS  OUTSIDE  OVERFLOW  LIMITS  MAY  BE 
SUBJECT  TO  flooding  FROM  LOCAL  RUNOFF. 
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ELEVATION  IN  FEET  (ABOVE  MEAN  SEA  LEVEL, DATUM  OF  192^  USGS 


670 


'70 


64 


NOTES 

Pro  //  fOi  r opr 9  ton  f  fSf74 
Stott  of  urbanirotion  ond 
chan  not  conditions 

FtoodwojT  oncroochmont  con 
raise  profiles 


miles  above  mouth  of  oti 


- 1  » - 


\6ro 


$50 


$40 


$30 


/  Prvfff€S  r9pr0senf  f9^4  $tot9  of  urt>oniza*ton 
and  chonnat  conditions 

2  Ptoodwoy  uKrxfacfnntnf  can  raise  prof t fas 
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